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ABSTRACT. A comparison is made of t?de' behavior of 
lymphocytes8 in being transformed into "blasts" under the 
influence of phytohemagglutinin and phagocytes as regards 
its effects on multiplication of S. aureus and S. marcescens 
in 6 healthy individuals, one with Pelger-Hueh's anomaly anti 
another with Chediak-Higashi's disease. 

The blast transformation and the nucleolar index, whose 
constancy is known in normal blood samples, were,normal in 
the case of Pelger-Huet's anomaly and abnormal if Chediak- 
Higashi's disease, in which there was less lymphocytic 
response. This suggested a behavior similar to that found 
in chronic lymphoid leukemia. 

While Pelger-Huet's anomaly, like normal blood, showed 
a tendency toward staphylococcal destruction from the first 
through the third hours and Serratia continued to multiply,' 
in Chediak-Higashi's disease, the former barely appeared 
before the third hour. However, Serratia proliferated 
abundantly initially, falling off in the end, a phenomenon 
which we feel may explain the fact that Chediak-Higashi's 
disease sufferers may be invaded by pyogenic germs and 
potentially pathological saprophytes. 
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itionally leukocytic functions have been studied microscopica 
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studying the phagocytosis dis'covered by Metchnikoff in 1892, its metabolic 
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a c t i v i t y  i n  r e l a t i o n  t o  the  former (Karnovsky, 1962) and t h e  r ichness  and 

a c t i v i t y  of enzymes (Fiessinger ,  1923) e 
. ,. 

The processes c i t e d  above have been f u r t h e r  e laborated upon with t h e  

discovery of t h e  r o l e  of leukocyti(: lysosomes (De Duve, 1955),  t h e  dynamic 

explora t ion  of leukocytes  i n  c u l t u r e  media as s impl i f ied  by Osgood and 

Kripaehne (1955) and through the  use  of phytogemagglutinin, a substance which 

s t imula tes  mi tos i s  der ived from t h e  bean phaseolus v u l g a r i s  (Nowell, 19601, 

as w e l l  as t h e  s tudy of t h e  e f f e c t s  of phagocytosis on the  su rv iva l  and 

m u l t i p l i c a t i o n  of b a c t e r i a  proposed by Miller and Buckler (1968). 

The sub jec t  of t h e  present  work is t o  r e p o r t  on the  explora t ion  of t h e  

Pelger- two func t ions  mentioned on t h e  background of several normal cases: 

Huet 's  anomaly (Microphotograph No. 1) and i n  a p a t i e n t  wi th  Chediak-Higashi's 

d i sease  (Microphotograph No. 2).  

Material and Methods 

1. Lymphocyte c u l t u r e  and determinat ion of b l a s t  fcrmation. 

The short-term c u l t u r e  i s  made according t o  Moorhead (1960): Venous 

blood is  taken and rendered incoagulable  by heparine; through sedimentation 

a t  37"C, t h e  plasma l a y e r  i s  separated wi th  t h e  leukocytes which are d is -  

persed i n  a TC 199 medium wi th  and without  phytohemagglutinin. 

Af te r  72 hours '  incubat ion a t  37"C, the  cells are recovered by c e n t r i -  

fuging a t  800 r.p.m., washed, and s t a ined  f o r  c l a s s i f i c a t i o n .  

We use the  Gonzalez Guzman s t a i n  (1935), which c o n s i s t s  of suspending, 

t he  leukocytes i n  an equal  number of drops of methyl a lcohol  and d i s t i l l e d  

water with G i e m s a  co lor ing  (10-12 drops per  m l  of alcohol-water mixture) .  

The r e s u l t s  .6f t h i s  co lor ing  can be seen i n  Microphotographs 3 and 4 .  

The corpuscles  s ca rce ly  appear t o  be hemolyzed, t h e  mononuclear cytoplasm 

a p p e a r s ' l i g h t l y  s t a ined  b lue ,  t he  nucleus i s  a s l i g h t l y  darker  b lue  o r  
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MICROPHOTOGRAPH NO. 1 

Chediak-Higashi's Disease 
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MICROPHOTOGRAPH NO. 3 

S m a l l  form w i t h  one nucleolus  

MICROPHOTOGRAPH NO. 4 

1 - S m a l l  form with two nucleo l i ;  2 - Large form ( b l a s t )  
.'with one nucleolus;  3 - Large form ( b l a s t )  with two 
n u c l e o l i ;  4 - Large form (b la s t )  with t h r e e  nuc leo l i .  
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b l u i s h  p u r p l e ,  and the  nucleolus  i s  dark purple;  t he  granulocytes r e t a i n  

t h e i r  well-known a f f i n i t y  f o r  Romanowsky der ived s t a b s .  
, .. 

The mononuclears (mostly lymphocytes) may be c l a s s i f i e d  as s m a l l  (com- 

pa rab le  s i z e  t o  t h a t  of corpuscles) and l a r g e  ( l a r g e r  than corpuscles) wi th  

the  l a t t e r  category containing most of t h e  cytoplasm, t h e  occas iona l ly  

s l i g h t l y  shortened nucleus,  and t h e  greatest number of nuc leo l i .  

account t h e  las t  element, we counted t h e  nuc leo l i  i n  t he  100 mononuclear 

elements, and derived t h e  nuc leo lar  index according t o  Gonzales and Guzman, 

o r  t he  number of nuc leo l i  i n  100 cells counted. 

Taking i n t o  

We s t rong ly  recommend the  method descr ibed when t r i t i u m  marking i s  

required because o f ' t h e  constant  normal va lues  obtained and shown i n  the  t a b l e  

constructed a f t e r  examining the  blood of 50 normal sub jec t s  (Table 1). 

We should l i k e  t o  c a l l  a t t e n t i o n  t o  t h e  q u i t e  clear d i f f e rences  which 

r e s u l t  from s t imu la t ion  by phytohemagglutinin and t h e  very s m a l l  v a r i a t i o n  

i n  t h e  averages as supported by t h e  ,low values  f o r  s tandard dev ia t ion  (S,D.). 

2. Study of i n t r a c e l l u l a r  su rv iva l  and development a f t e r  phagocytosis:  

To make t h i s  study, w e  followed the  Miller Buckler (1968) method wi th  

s l i g h t  modif icat ions which c o n s i s t s  of incubat ing t h e  leukocytes wi th  

suspensions of Serratia marcescens (pigmentless v a r i a t i o n )  and Staphylo- 

coccus aureus ( p o s i t i v e  coagulase) a t  37°C for',,one hour; cen t r i fug ing  a t  slow 

speeds,  separa t ing  t h e  superna tan t ,  k i l l i n g  the"ex t r ace l lu1a r  germs wi th  

p e n i c i l l i n  and streptomycine,  and taking the  a l i q u o t  p a r t  of t h e  sediment 

with phagocytes and germs, the  same as those destr'oyed by t reatment  with a 

hypotonic s o l u t i o n  and dispersed i n  agar .  

(0 hour) and a f t e r  1 and 3 hours of incubat ion,  

\ I  

The co lonies  are counted i n i t i a l l y  
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TABLE 1. p~ STIMULATION. AVERAGES OF 50 NORMAL SAMPLES* 
d .. 

--_- ---____ - - ~ _ _ _  
s m a l l  lymphocytes - -  % l a r g e  lymphocytes nuc leo lar  

% b l a s t s  index 
S.D. S.D. S.D. 8 .  

no PH . 99.64 0.70 0.36 0.20 99 1.29 
with pH 48.26 2.50 51.74 2.60 108 1.73 

* 100 cells counted i n  each case. 

Resu 1 t s : 

The Pelger-Huet anomaly showed a 48% b l a s t o i d  t ransformation and a 

nuc leo lar  index of 109, which were wi th in  t h e  range of normal v a l u e s , , w h i l e  

i n  Chediak-Higashi's d i sease ,  phytohemagglutiain produced only 26% b l a s t s  

w i th  a nucleolar  index of 108. The f i r s t  f i g u r e  was  low, and the  second - 
normal e 

As f a r  as t h e  s tudy of t h e  inf luence  of phagocytes on germ m u l t i p l i c a t i o n  

is  concerned, w e  make a count for, comparison with t h e  behavior of s i x  samples 

of normal subjec ts ,  i n  f i v e  of which t h e  behavior, w a s  normal with i n h i b i t i o n  

f o r  S. aureus a f t e r  t h e  f i r s t  hour.and m u l t i p l i c a t i o n  of S. marcescens from 

t h e  same moment on (Figures 1 and 2) .  

I n  Pelger-Huet's anomaly t h e  behavior of t h e  germ-phagocyte complex 

was  normal (Figure 3 ) ,  b u t  t h i s  was  not  t h e  case i n  Chediak-Higashi's d i s e a s e  

where S.  aureaus continued t o  p r o l i f e r a t e  f o r  t h e  f i r s t  hour and t h e  p ro l i -  

f e r a t i o n  of SI) marcescens increased considerably,  w i t h  later decreases  f o r  

both subsequently (Figure 4 ) .  

Discussion 

W e  f e e l  t h a t  t h e  s t u d i e s  ca r r i ed  o u t  y i e ld& information of c l i n i c a l  
and pa,thological i n t e r e s t ,  
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Figure 2. Survival  and development of S e r r a t i a  mar- 
cescens i n  leukocytes of 6 normal sub jec t s ,  
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Figure 3. Pelger-Huet's anomaly; survival and de- 
velopment in leukocytes. 
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F igure  4 ,  Chediak-Higashi's disease; survival and 
development,in leukocytes. 

10 



t he  c l i n i c a l  benign n a t u r e  of Pelger-Huet's anomaly, s o  o f t e n  born 

regards t h e  norxal  behavior of heterozygotes ( l a c k  of pred ispos i t ion  f o r  

i n f e c t i o n s ,  l a c k  of tendency toward leukemia o r  lymphoma, normal s u r v i v a l ) .  

They a l s o  support  t he  demonstrated malignancy of Chediak-Higashi's d i s e a s e  

summed up i n  the  propensi ty  of t h e s e  p a t i e n t s  t o  evolve i n  t h e  d i r e c t i o n  

of ,  lymphoma ( E f r a t i  and Jonas,  1955) and i n  t h e i r  p red ispos i t ion  f o r  repeated 

s e r i o u s  i n f e c t i o n s .  These can be explained, according t o  our research,  by 

t h e  i n c a p a b i l i t y  of t h e i r  phagocytes t o  r a p i d l y  a n n i h i l a s e  such aggressive 

microbes as S.  aureus o r  even t o  e x h i b i t  a n  immediate b a c t e r i o c i d a l  power 

w i t h  regard t o  germs which, l i k e  S. marcescens, are no t  aggressive,  b u t  

c e r t a i n l y  pathological .  

o u t  as 

. ,  

/ 
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